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WASTE ACID INJECTION 
GARY WORKS ACID DISPOSAL WELL 

JUNE 1 9 7 6 ' . 
STjsEAf*^ PO!.LuT!Qfl COwTRiiL 

SiJARD; 

C 

I 

1 

Date 

J u n e 1 
2 
3 
4 
5 
6 
7 
8 
9 

10 
11 
12 
13 • 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 

Remarks 

Down 
Down 

-
-

Down 
Down 
Down 
Down 
Down 

- • 

Down 
Down 
Down 
Down 

-
-

Down 
Down 
Down 
Down 
Down 
Down 
Down 
Down 
Down 
Down 
Down 
Down 

.-

Annulus 
P r e s s u r e 

( p s i g ) 

50 

65 
55 

60 

110 
100 

90 

S p e c i f i c 
• G r a v i t y 

- 1.158 

1.125 
1.130 

• 

" '• 
, 1.150 

1.125 
1.125 

. 1 . 1 5 6 

TOTAL GALLONS 

F r e e Acid 

1.5% HCL 
12.07„ H2SO4 

INJECTED 

I n i e c t e d 

141 ,989 
0 
0 

57 ,766 
124,126 

0 
0 
0 
0 
0 

168 ,383 
0 
0 
0 
0 

174 ,041 
3 1 , 7 3 3 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

193 ,130 

891 ,168 



i l ' e rmi t No. IN 00002^1 

Attachment I 

Locat ion of Discharge (Out fa l l key to a t t ached map) 

Designat ion 

A 
B 
C 
D 
E 
F 
G 
H 
I 
J 
K 
L 
M 
N 
0 
P 

Q 
R 
S 
T 
U 
V 
w 
X 

fiJ-ok ^ ^ 

r 
f - c ^ 
7J^ 

Out fa l l 

']No;• 4~"Pump- Houie-^602.^c>o7/©/o^OlSr 
No, 2 Pump House —0'2>^^ O ^ ^ 
No, 1 Pump VLOMS&~, on,o/^pi ' )p2.o^ozl .ozi^o- iotoSZ 
Central Pump Station-
Lakeside Pump y [ o \ i s e r ^ o 3 ' ^ , 0 3 ^ ^ 0 3 B j O ^ 
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GARY WORKS 

GROUNDWATER FLOW STUDY WATER LEVEL 
SUMMARIES 



C" 

GARY WORKS GROUNDWATER FLOW PROJECT 

SUMMARY OF WATER LEVEL DATA APRIL 29, 1984 (SET //I) 

Monitoring 
Point 

HWD-2-01 

HWD-2-02 

HWD-2-03 

HWD-2-04 

P-1 

P-2 

P-3 

USGS 238 

USGS 239 

River 

Reference 
Elev. 

605.37 

618.6 

619.4 

621.01 

603.10 

616.36 

616.98 

607.08 

615.95 

589.32 

Depth (ft.) 
to Water 

17.5 

30.07 

31.09 

32.85 

14.84 

28.46 

27.24 

2.08 

Water 
Elev. 

587.87 

588.53 

588.31 

588.16 

588.26 

587.9 

589.74 

587.24 

Time of 
Measurement 

10:53 

11:14 

11:09 

11:06 

10:57 

11:24 

11:20 

10:43 

Remarks 

•' Lake Michigan 591.99 12.4 579.59 11:44 

L 

i 

C 

is 
uWT-13-01 
HWT-13-02 

HWT-13-03 

HWT-13-04 

N. Bed HWT-13 

S. Bed HWT-13 

P-4 

P-5 

HWT-2-01 

HWT-2-02 

HWT-2-03 

HWT-2-04 

HWT-2-05 

HWT-2-06 

602.57 

603.77 

604.13 

603.62 

606.65 

606.65 

603.85 

604.07 

595.83 

603.81 

606.53 

606.80 

604.21 

604.32 

16.85 

20.88 

21.43 

21.15 

2.6 

2.07 

20.63 

19.03 

9.28 

19.43 

21.72 

19.32 

18.87 

21.36 

585.72 

582.89 

582.70 

582.47 

604.05 

604.58 

583.22 

585.04 

586.55 

584.38 

584.81 

587.48 

585.34 

582.96 

13:25 

12:37 

12:32 

12:27 

12:15 

12:17 

12:47 

12:42 

14:15 

13:50 

13:43 

13:38 

13:03 

12:59 

All wet 

East half wet 

& 



.-'" Monitoring 
Point 

p. HWT-2-07 

•;•/ E. Lagoon 

W. Lagoon 

y\ 

' • p-6 

'•• P - 8 

(' '"^ 
,; P-10 

P-11 

F 
I - , 

HWT-14-01 
.HWT-14-02 

HWT-14-03 

HWT-2 

HWT-2 

'T3?WT-14-04 

" Separator Lagoons 

- P-12 

-J P-13 

HWD-5-01 

HWD-5-02 

HWD-5-03 

HWD-5-04 

", P-14 

' P-15 

y p-16 
^ Lake on E. 

Reference 
Elev. 

603.55 

605.13 

606.80* 

606.92 

601.86 

606.72 

605.79 

592.27 

596.94 

592.74 

592.48 

592.07 

591.18 

590.30 

594.80 

592.80 

589.42 

594.73 

596.34 

594.09 

592.23 

595.91 

597.09 

587.46 

Depth (ft 
to Water 

17.33 

5.03 

13.48 

20.96 

16.57 

20.08 

20.63 

5.29 

10.03 

8.78 

6.34 

5.86 

4.6 

6.92 

7.8 

7.7 

4.0 

10.74 

12.68 

11.28 

4.62 

9.85 

13.68 

3.83 

(SET #1) 
Continued -

.) Water 
Elev. 

586.22 

600.10 

593.32 

585.96 

585.29 

586.64 

585.16 

586.98 

586.91 

583.96 

586.14 

586.21 

586.58 

583.38 

587.0 

585.1 

585.42 

583.99 

583.66 

582.81 

587.61 

586.06 

583.41 

583.63 

Time of 
Measurement Remarks 

12:54 

12:52 

Measured from top 
casing HWT-2-04* 

13:31 

14:09 

14:01 

14:05 

15:41 

15:31 

15:58 

15:45 

15:53 

15:49 

16:02 

15:36 

15:22 

15:01 

14:53 

14:45 

14:25 

15:05 

14:56 

14:41 

14:37 

[^ Weather Conditions 

Weather Conditions 

Prior to Measurement Event: 

on Day of Measurements: 

'AS* 
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• B : 

GARY WO.RKS GROUNDWATER FLOW PROJECT 

SUMMARY OF WATER LEVEL DATA JUNE 2, 1984 (SET #2) 

' • : • ! 

Monitoring 
^ Point 
y 
'-•' HWD-2-01 

r: HWD-2-02 
..A 
;v HWD-2-03 
. HWD-2-04 

"y p-1 
, p-2 

;̂̂f p-3 

' USGS 238 

1 i USGS 239 

_:-. River 

Lake Michigan 
~'-yr:. 

<I--''- ~~ 
' HWT-13-01 

" j HWT-13-02 

"' HWT-13-03 

HWT-13-04 

^ N. Bed HWT-13 

S. Bed HWT-13 

Si: P-4 

'.''( „ 1 . . 1 1 I I I ! IJ •• 

HWT-2-01 

H HWT-2-02 

' ' HWT-2-03 

;̂ HWT-2-04 

^' HWT-2-05 

f-̂  HWT-2-06 
y 
l> HWT-2-07 

Reference 
Elev. 

605.37 

618.6 

619.4 

621.01 

603.10 

616.36 

616.98 

607.08 

615.95 

589.32 

591.99 

602.57 

603.77 

604.13 

603.62 

606.65 

606.65 

603.85 

604.07 

595.83 

603.81 

606.53 

606.80 

604.21 

604.32 

603.55 

Depth (ft.) 
to Water 

17.39 

29.85 

30.89 

32.65 

14.66 

28.30 

27.16 

20.78 

20.84 

2.07 

11.84 

17.14 

20.85 

21.31 

20.92 

3.1 

2.89 

20.36 

19.21 

9.28 

19.84 

22.20 

20.14 

20.95 

21.73 

16.22 

Water 
Elev. 

587.98 

588.75 

588.51 

588.36 

588.44 

588.06 

589.82 

586.30 

595.11 

587.25 

580.15 

585.43 

582.92 

582.82 

582.70 

603.55 

603.76 

583.49 

584.86 

586.55 

583.97 

584.33 

586.66 

583.26 

582.59 

587.33 

Time of 
Measurement 

16:30 

16:10 

16:15 

16:20 

10:52 

11:10 

11:06 

10:00 

9:40 

10:40 

11:32 

14:10 

14:36 

14:35 

14:29 

14:26 

14:23 

14:41 

14:39 

13:23 

13:55 

14:00 

14:02 

15:00 

14:48 

14:46 

Levels 
6-4-84 

II 

Entire 

Top of 

Remarks 

measured 

II 

bed wet 

wet sludge 

sW 

P 



• i 

—̂  Monitoring 
Point 

p. E. Lagoon 

>; W. Lagoon 

i_ P-6 

., P-7 

p-9 

'̂\ P-10 

"̂  P-11 
1" 

• HWT-14-01 

^ HWT-14-02 

U' HWT-14-03 

WT-14-04 

)j--Jeparator 

P-12 

' P-13 

:HWD-5-01 

' HWD-5-02 

HWD-5-03 

•̂- HWD-5-04 

-, P-14 

y. p-15 

:, P-16 

1 Lake on E. 

HWT-2 

HWT-2 

Lagoons 

Reference 
Elev. 

605.13 

606.80* 

606.92 

601.86 

606.72 

605.79 

592.27 

596.94 

592.74 

592.48 

592.07 

591.18 

590.30 

594.80 

592.80 

589.42 

594.73 

596.34 

594.09 

592.23 

595.91 . 

597.09 

587.46 

Depth (ft 
to Water 

5.06 

13.13 

21.24 

16.78 

21.09 

20.84 

5.04 

9.95 

8.55 

6.23 

5.74 

4.49 

6.80 

7.52 

7.28 

3.57 

10.48 

12.49 

11.06 

4.27 

9.37 

13.52 

3.58 

(SET #2) 
Continued -

.) Water 

— 
Elev. 

600.07 

593.67 

585.68 

585.08 

585.63 

584.95 

587.23 

586.99 

584.19 

586.25 

586.33 

586.69 

583.50 

587.28 

585.52 

585.85 

584.25 

583.85 

583.03 

587.96 

586.54 

583.57 

583.88 

Time of 
Measurement 

14:43 

9:00 

13:30 

13:40 

13:50 

13:45 

12:59 

13:19 

12:50 

13:02 

13:06 

13:09 

12:55 

13:15 

12:33 

15:15 

15:21 

15:23 

15:36 

15:10 

15:18 

15:25 

15:28 

Remarks 

Measured from top 
of Well HWT-2-04 
(6-4) 

0 . Weather Conditions Prior to Measurement Event: Sunny and dry the preceding 4 days. Heavy 
' rains (2") the whole week preceding the dry weather. 

^Weather Conditions on Day of Measurements: Sunny, warm (80's), dry. 

m 
G 
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GARY WORKS GROUNDWATER FLOW PROJECT 

SUMMARY OF WATER LEVEL DATA JUNE 24, 1984 (SET #3) 

Monitoring 
Point 

' HWD-2-01 

HWD-2-02 

:. HWD-2-03 

HWD-2-04 

; ' P-1 

P-2 

^ USGS 238 

J USGS 239 

,.._ River 

i 

\ \ 

Lake Michigan 

'n,. 
~' HWT-13-01 

' HWT-13-02 

-' HWT-13-03 

HWT-13-04 

r N. Bed HWT-13 

^̂ ' S. Bed HWT-13 

I| P-4 
P-5 

, 

' HWT-2-01 

':] HWT-2-02 

-' HWT-2-03 

c-i HWT-2-04 

Reference 
Elev. 

605.37 

618.6 

619.4 

621.01 

603.10 

616.36 

616.98 

607.08 

615.95 

589.32 

591.99 

602.57 

603.77 

604.13 

603.62 

606.65 

606.65 

603.85 

604.07 

595.83 

603.81 

606.53 

606.80 

Depth (ft.) 
to Water 

17.51 

29.98 

30.99 

32.74 

14.89 

28.40 

27.19 

21.22 

21.08 

2.3 

11.73 

17.71 

21.24 

21.75 

21.32 

Not obtainable 

3.48 

21.14 

19.87 

10.11 

19.68 

22.00 

20.29 

Water 
Elev. 

587.86 

588.62 

588.41 

588.27 

588.21 

587.96 

589.79 

585.86 

594.87 

587.02 

580.26 

584.86 

582.53 

582.38 

582.3 

603.17 

582.71 

584.2 

585.72 

584.13 

584.53 

586.51 

Time of 
Measurement 

11:25 

11:40 

11:35 

11:30 

11:15 

11:05 

11:10 

13:30 

13:50 

11:45 

10:30 

15:30 

12:55 

12:57 

13:00 

13:05 

12:50 

12:45 

14:13 

15:50 

15:45 

15:40 

Remarks 

Levels measured 
6-26-84 

II II 

First of three* 

Only standing water 
was out in middle of 
bed 

No standing water -
top of sludge 

& 

Lt 



Monitoring 
Point 

f HWT-2-05 
HWT-2-06 

HWT-2-07 

E. Lagoon HWT-2 

W. Lagoon HWT-2 

P-6 

P-7 

P-8 

P-9 

P-10 

P-11 

Reference 
Elev. 

604.21 

604.32 

603.55 

605.13 

606.80 

606.92 

601.86 

606.72 

605.79 

592.27 

596.94 

•(SET #3) 
- Continued -

Depth (ft.) 
to Water 

21.32 

22.17 

17.78 

5.30 

16.43 

21.87 

17.33 

21.13 

21.42 

6.12 

10.93 

Water 
Elev. 

582.89 

582.15 

585.77 

599.83 

590.37 

585.05 

584.53 

585.59 

584.37 

586.15 

586.01 

Time of 
Measurement 

12:30 

12:25 

12:35 

12:40 

15:35 

15:20 

15:15 

15:17 

14:00 

14:10 

Remarks 

Level surveyed 6-26 

L 

' HWT-14-01 592.74 

:3̂ ;WT-14-02 592.48 

-̂ tiWT-14-03 592.07 

, HWT-14-04 591.18 

J Separator Lagoons 590.30 

P-12 594.80 

P-13 592.80 

8.45 

7.00 

6.54 

5.40 

6.26 

8.58 

7.94 

584.29 

585.48 

585.53 

585.78 

584.04 

586.22 

584.86 

13:42 

13:55 

13:52 

13:50 

13:45 

14:05 

13:20 

HWD-5-01 

HWD-5-02 

HWD-5-03 

HWD-5-04 

P-14 

-! P-15 

P-16 

Lake on £. 

589.42 

594.73 

596.34 

594.09 

592.23 

595.91 

597.09 

587.46 

4.03 

10.74 

12.74 

11.19 

4.87 

10.11 

13.58 

3.45 

585.39 

583.99 

583.6 

582.9 

587.36 

585.8 

583.51 

584.01 

14:30 

14:35 

14:40 

14:55 

14:25 

14:35 

14:45 

14:50 

m 



^ . ... UNITED STATFS D E P A « T K F N T OF THr iNlEflOP 
r,FOLOf-ICAL Sl'Jt'VEY 

CEK'TCAL LA^OPATO=?Y ATLANTA. GEORGIA 

WATFP QUALITY ANALYSIS 
L£«-ID « 1P6057 RECORD-* S0159 

SAMPLE L O C A T I O N : USGS 0MNE5 1VELL ?37 45 f f 
STATION I D : 413550087163B00 LAT .LONG.SEC : -^13550 0R7163B 00 
DATE OF C O L L E C T I O N : BFGIN--^!0430 . E N D — TlME--rQ40 
STATE CODE: IP COUNTY CODE: 0R9 PROJECT IDENTIFICATION: 4^180^000 
DATA T Y P E : 2 SOURCE: GROUND WATER GEOLOGIC UNIT: 
CC^MENTS: UN'ICUE-*: 

USGS nUNES WELL 237 45 FT J-3n-81 TI-DJ FLD ALK 26] M C / L TPfiCE PETALS 
TAKEN 

ALK TOT LAB. CAC03 
ALU^INU^* DIS. 
ANALYZING AGENCY 
ARSENIC. DISSOLVED 
RORON* DISSOLVED 
CADMIUM, DIS. 
CALCIUM. DISSOLV. 
CARBON. ORGAMTC DIS 
CHLORIDFt DISSOLVED 
CHROMIU*'* DIS. 
COPPER. DIS. 
DEPTH LOC VEPT IN FT 
FLUORIDE* DIS'^OLVED 
HARDNESS 
HfiRpNES? N 
IRON. DIS. 
LE^D. DIS. 
MAGNESIUM, 
MANGANESE, 

CAPB L-EP 

DISSOLV. 
DISSOLV. 

MG/L ?60 METALS DISS CHF-EXT C 
UG/L 1200 OXIDA. REDUC POT. MV 291 

80010 OXYGEN, DISSOLV. MG/L 0.0 
UG/L 1 PH (LAPORATORY) UNITS 7.? 
UG/L 220 PH FIFLO UNITS 7.p 
UG/L 1 D0TASSIUM-4n, DISS. PCI/L •=. n 
*^G/L 240 POTAS'^IUM. DISSOLVED MG/L '-.7 
K'G/L 7.7 RESIDUE DIS fALC SUM ^G/L ?r^3^' 
MG/L R9n ROE. DISS. AT 180 C M G / L 2^2r 
UG/L 10 SILICA. DIS. MG/L 1^ 
UG/L 1 SODIUM. ABSORP RATIO "•. *• 

45.0 SODIU^'. DIS. ^^G/L ?9r 
MG/L 0.1 SODIU"^. PERCENT 9̂  '̂̂  
MG/L R30 SP. C O N D U C T A M C F FLD UMHOS ^030 
MG/L ^70 SP. CDNDUCTAMCF LAB UMhOS 3720 
UG/L SOOO STPOMIUM, DIS. UG/L SPr 
iiG/L 15 SULFATE. DISSOLVED MG/L 1̂ ^̂  
MG/L 80 •••ATER TEMPERATURE 1 "̂. *• 
UG/L "̂ 40 ZINC, PIS. UG/L 7r 

CALCIUM. Dissn 
MAGVESIL'M, DIS 
POTASSIUM, DI<= 
SODIUM. DIS. 

CATIO-^^S 

(MG/L) 
2^0 
en 

390 

(MEQ/L) 
n.<^76 
6.581 
C.171 

16.965 

C^LOPTDF, DIc,S 
FLUOPIDF. OISS 
SULFATE, DISc;0 
ALK TOT LAB. 

ANIONS 

(MG/L) 
990 

0.1 
140 
260 

27.^; 
r r :' 

TOTAL 35.693 TOTAL n^ 

PERCE^'T DIFFERENCE = -0.49 



UMTED STATF9 HEP Ar̂T-'f-'NT UF THT JIMTPWTOP 
GFOLOr-JCAL SUPVFY 

CENTRAL LAWOPATORY ATI ANTA. r-FORGlA 

wATFP rjHALiTY AMALYSI^; 
LAD_io a ipenSri PFCORD-ri 50162 

SAMPLE LOCATION: USGS DUNES wELL 23p 65 FT . . _ 
STATION ID: 4J3705037165500 LAT.LONG.SFO.: 413705 0R71655 00 
DATE OF COLLECTION: PFGIN--fil0429 END-- TI^F--12]0 
STATE CODE: 1« COUNTY CODE: O^Q PROJECT IDE^TJFTCATInv: 44l«06000 
DATA TYPE: 2 SOURCE: GPOUMD WATER GEOLOGIC UMTT; 
COMr.'ENTc: UNIQUE-*: 

USGS DUKES i-'ELl 23R 6S FT J-2P-81 TI nj FLD ALK 47? > n̂,/L FROTHS ON 
SPLAS'-ING PUMPED H?o HAS YFLLO'-' TINT OP'"-AMirs TRACF MFJALS TAKEN 

ALK TOT LAB. CAC03 
ALU'-'INU*̂ , DIS. 
ANALYZING AGEJi:CY_ 
A R s f V T r . nTSc;ni V F Q 
BORON. DISSOL^/E'D 
CAD'-'IU*^. D I S . 
CALCIU'- ' . D ISS '^LV. 
CAP^ON. ORGANIC C I S 
CHLD'-'ID'^. DISSOLVED 
C H R T M I U V . D I S . 

COPPEP. 0 1 5 . 
DEPT- LOC VEPT IN 
i^LU^- IDi^ • PIS<^OLVE 
-̂'•AP'̂ .̂ .ESS 

^-lAPDNESS N,CA=>:< L - E P 

l i^O*^, DTS. 
LEAr^. DTS. 
MiG'-^E<^IU'^. L'I<^5nLV. 
' .•AN'-.-v^cr , UJCSOLV. 

MrvL 
UG/L 

I i G / L 

FT 
D 

r o 

METAL*: 
O X I D A . 
OXYGEN. 
Phi ( L A « 
P^ F J F L 
P O T A S ^ I 
POTtc ,< ; j 
^ E S J D U F 
R O E . n j 
S T L T C A , 
S C O i U " . 
SOIMU'- . 
S O f ' I U ^ ' . 
S D , c,n*" 
S P . C^"-.' 
ST^r ' .MTI 
SUL'^ATF 
.•AT'- '^ T 
7 I N T . 0 

D I S S 
PEDU 

DIS 
ORAT 
0 
UM-4 
UM, 

D IS 
«:S. 

D IS 
^ r S 
DIS 
PEP 

DUCT 
DUCT 
U M . 
• 0 ] 

f :•: -^ c 

f u r - F X T 
C P O T . MV 
S O L V . 
ORY) 

0 . n i s s . 
n i« :coLVED 

TALC SUw 
AT ] .^0 C 
• 
n z o w a T I o 

C^NT" 
A ^ C ^ FLD 
A^CF LAR 
P T S . 
"^SOL VFD 
P / i T l l ^ F 

T S . 

M G / L 
UNITS 
U N I T S 
D C I / L 
N'G/L 
w G / L 
w G / L 
•v'G/L 

• ' G / L 

IIWHOS 
I . IMHOS 

UG/L 
M G / L 
HEG C 
I I G / L 

0 

n . o 
7 . C 
7 . -
^.° 

3 4 3 r. 

* - . -

S n p n 
2 0 on 
1 ? n o 

] o n 

C A L r i L ' " . 0 1 , - s o 
' • ' : ;C-^~SI l - i . I JC 
P O T ' S S I l ! - ^ . n j c 
c .Dnr I S . 

C t J T O V S 

f ^ ' - . / L ) 
^ 3 n 
l ? o 

7 . ^ 
6 2 " 

2] . ^ s 7 
' ^ . " 7 1 
n . I Q C . 

C . - L n p T n F , O T ^ ^ 
•-'L'-iO-^TDi^ . D I ^ c 
^ U L F A T F . D l i ^ ^ n 
AL'< TnT L A ^ . 

ANJONC 

( N ' G / L ) 

0 . 1 
1 ?on 

320 

TC)T Al 5)^ .4^qp 

^ F : > C E ^ ' ' T DlFFFRr .Kj r r .= "». '^? 

TOTAL S ^ . ^ l i 

WATER QUAtia'rj: 
ClRGlEOElEMEfe^ 

EXCEEbSlilMltS" 
m\ ± 



UNITED STATES DEPAR'T.MFNT , OF THF INTERIOR 
GEOLOGICAL SU'̂ 'VEY 

CENTPAL LABORATORY ATLANTA, GEORGIA 

WATER DUALITY ANALYSIS 
LAB-ID « 126059 RECORD-* 50165 

SAMPLE LOCATION: USGS DUNES WELL 23Q 65 FT 
STATION ID: 413634087165300 LAT.L0N6.SE0.: 413634 0871653 00 
DATE OF COLLECTION: BFGIN--810429 END-- TIMF--150O 
STATE CODE: 18 COUNTY CODE: 089 PROJECT IDENTIFICATION: 441806000 
DATA TYPE: 2 SOURCE: G P O U N D WATER GEOLOGIC UNIT: 
COMMENTS: UNIQUE-*: 

USGS DUNES WELL 239 65 FT 4-29-81 65 FT TI-DJ FLD ALK 279 MG/L T K A C E 

AND ORGANICS TAKEN 

ALK TOT LAB. CACC3 
ALU-^INUM, DIS. 
ANALYZING AGENCY 
ARSENIC. DISSOLVED 
BORON, DISSOLVED 
CADMIUM, DIS. 
CALCIUM, DISSOLV, 
CARPON, ORGANIC. DIS 
CHLORIDE. DISSOLVED 
CHROMIUM, DIS. 
COPPER, DIS. 
DEPTH LOC VERT IN FT 
FLUORIDE* DISSOLVED 
HARDNESS ... ,• 
HARDNESS N.CAR9 L-EP 
IRON, DIS. 
LEAD* DIS.. 
MAGNESIUM, 
MAN'~,ANESE, 

DISSOLV. 
DISSOLV. 

MG/L 
UG/L 

UG/L 
UG/L 
UG/L 
MG/L 
MG/L 
''•G/L 
UG/L 
UG/L 

MG/L 
MG/L 
MG/L 
UG/L 
UG/L 
MG/L 
I.IG/L 

240 
30 

80010 
10 

100 
1 

85 
8, 

13 
10 
2 

65. 
0. 

290 
51 

250 
1 

19 
20 

METALS DISS CHF-EXT 0 
OxiDA, REDUC POT. MV 39^ 
OXYGEN. DISSOLV. MG/L 0.*" 
P̂^ (LABORATOPY) UNITS 7,^ 
PH FIELD UNITS 7.<-
PCTASSIUM-40. DISS, PCI/L 1.-
POTASSIUM, DISSOLVED ^G/L 1.-
PESIDUE DIS CALC SUM MG/L 30? 
ROE. DISS. AT 180 C MG/L 353 
SILICA, DIS, MG/L ?' 
SODIUM, ABSOPP RATIO ^.P 
SODIUM, DIS. MG/L 7,7 
SODIUM, PERCFNT » 5 
SP. CONDUCTANCF FLD UMHOS 641 
SP. CO^iDUCTANCE LAB U^HOS 63= 
STRONTIUM, DIS. UG/L 110 
SULFATE, DISSOLVED MG/L «.? 
WATER TEMPERATURE 1 ? . <-
ZINC. DIS. UG/L QO 

CATIONS ANION*: 

CALCIUM. DISSO 
MAGNESIUM, DIS 
POTASSIUM,,DIS 
SODIUM, DIS. 

(MG/L) 
85 
IP 
1.6 
7.7 

(MFuVL) 
4.24? 
1. 
0. 
0. 

56"^ 
041 
335 

CHLORIDE. DISS 
FLUORIDE, DISS 
SULFATE. DISSO 
ALK TOT LAB. 

(MG/L) 
13 
0.1 
P.3 

?4'--

n 

c 

TOTAL 6.1R0 TOTAL • = . - - ' 

PEPCENT DIFFEPENCE = 7,29 

3] 



. • 7 ; - ' ^ C T t l - t - , u - : :. . . - r r , .T .-^f 1 ^ : i . > J i:_-• 

f . c n i ^ O ' ' - ] r . -L S i ' - ' V f Y 

C E N T - . ' - . L L'• :^ ' ' "^ATC>.- 'Y A T l A N T t , ' - - t ^ - b ] A 

T n -

- : . T - P D U A L I T Y A ^ A L Y ^ ^ I C 

l . ' " - T D r 3 " 6 f ; ? ^ c^FC^PD-a 1 6 3 9 ? 

SAMPLE L O C A T I O N : L?f:«^ DUNE*: • • ' F L I . ? 3 7 4?. p j 
S T A T I O N I D : 4 l 3 5 5 0 0 ' ^ 7 ] f-TAOO L A T . L O N G . S E O . : 4 ] 3 5 5 0 0 P 7 ] 6 3 ^ ^ 0 
DATF OF C O L L E C T I O N : R F r . i M - - e , o i 0 ? ^ E N D - - j l i / F _ _ ] 7 n n 

STATE C D D E : ] P C O U V T Y C O D E r ^ T ^ T T ' p O j F C T IDE'- iT I F ] CAT I ' ' " ^ ' : 4 4 1 * 3 0 ^ 0 0 0 
DATA T Y P E : 2 SOU'^CE: r . -OUND « . A T E R GEOLOGIC U * " ] T : 

CO^"^ 'ENTc: U N l ( U - - t : 
H?S ODOR PPFSFNT FLn A L K -̂ nc M G / L TI C-"^ 

A/.H TDT p/-&. C-̂ CfJS 
ALK TOT LAH. CACC-' 

ALLi•''Î •Û ' DISS'^LVf-G 
ANALYZING AGi-'vCY 
Aosi^NIC DISSOi. VED 
PADTi.iv DISSOLVED 
BtP'^LLIi-'M DI^^^ULVd'D 
POPHN D T S S O L W C ^ D 

DPO'-'IDE 
rPD-.'IU'-' 01 S'-HL VFT' 
CAL'~IU'-̂  DISS 
OiDoOM r J 5 CP'"--Â ']C 

C u i r . w ] r ) c D I S S 
CHPr.^-Ui ' ' ' G I S S ^ L V c i : 
CO?^''-LT r ~ I S 5 0 L \ / : : D 
CODDEP ^ J S 5 C L \ / t D 
DKPTH 01^ ^^f^LL l ' \ f T . 

u : :;-.-,Mr Qc J O T A j 

] ^ n t ' H ] cc,{-!(_ vt" n 

•• ' iG^ 'FSIl :•' I ' I S -
M i f.' ^. A fv; • C F I j ] -:, C 0 L V r . r 

" i T D r U P Y O I S ^ ^ I V F I " 

MiTT.^LS ^ I S S r ^ F - F -̂ T 

MTG- FL ' • " I S ' : ' i_vEn 

•̂ .'1 Ojc ; \ ' r ? 
K ' . r,-5 

N]T= 0 1 c ^ • 0 ? * ^ 0 3 

I " ' . / \ _ 

I ' G / L 

I i G / L 

" G / L 
I. : G / L 

I i r , / L 

' • - - . / L 

• • G / L 

••'"-/L 

, ' - / L 

i i ' - . / L 

:>^-/L 

t . T - / L 

' " • - / j . 

. • r - / L 

M ^ / L < 

1 ir- /!_ 

' • " ; / ; 

•• r; / L 

• ' - / L 
rre/t-

3o9 
- F l - T ^ •'". 

V 
; n o i 0 

2 
] Oi l 

0 
? '•" *'' 

DEI f . T r O 

? ( ' 0 

>i70 
? 0 
]V 

? 

o . n 
7 t-f i 

'•< - • r; 0 

] 0 

7 -^ f I 

0 . 1 
n 
0 

f. "1 ;> 

0 . ' ! J 
O . i i ] 

' - 1 T -
t - I T -
NT T-. 
\ I T -̂  
V J T -
N. I T -

VI T -

0 X V '-

Dr- r 

p - L 

o - r -

^ ' , ; T j 

p - T L 

•• 'E " - I 

• ^ ^ I 
_ -""c T 

OT <:c 'sj-14 

D I S C r....- t̂ 

O T c c Q o r , 

D ] c Q O L V F n 

, n j c KjHi . 

. •"»I<: N O ? 

'^'• i ' " iTSSOL\ ' ' 

T F L ^ 

I T S O R T i - n 

, - ^ T S O P T i - o 

• ^ S T ' J " ' U I S < : 

c ;STU^ ' 4 i"i . •••. 

K ' = 0 T E N T 1 / ' 

^K"^ D I S O' i 
~i|.ir n J s T H 

" | i t ^ D I S ] .-

+ 0 ! 

A S 
AS 

A ^ 

F D 

L ( 
L"" 
\ i / 1 

s ^̂  

N 0 2 

i S P 

. i - O ^ 

: j / L 
v« V ) 

SL!v 
FT 

c; ^ _ 

t , - L 
c ] I 

s = . 
. 

S T -

• i T 

I C A 

1 ', "•'̂  

CO 
CD 

i- ^ 

C D 

! I ' - ' 

n j 
P F 

' • n i j 

•^DU 
T u'> 
F P 

T F ^ / 

T QC 

0 ] ^ . ^ ^ n i v t - ' i ) 

5 S O L v'l-"'' 

S5 
k C F h . T 

CT.':'-.'rf^ FLD 
CTi-.,'CF L A ^ 

D i c Q n i v'Ff.) 
I S S 
p ( f ; - "^ D 
OLVF'-, 

' • • G / L 

^ • G / L 

M.S /L 

• T - Z L 

r / f - i / L 

•-<r,/L 

' . r - / L 
" G / L 

• T . / L 
' •TVL 
•^TVL 

" r , / L 

n r . / L 

K-G/L 

i i r v L 
i . - r . /L 

u r - / L 

11 , ' ^ . 

1^ 

-J P - .'. 

ur. 
1 -

CO^>T T^• l l t^U •O' N:P » T - ^ i - '~-^. 



] - ~ • ' ^ f ^ L T T Y / - • . A l . v s l v rCT -T T s i j ' 

I . ' • i n J- -<. i^ '~c\>c: ^ • • ' r : ) - . " • 

/ SAMDLE LOCATION: uS'^-c D U N F C . . - L I ' ' 3 7 ' 4 U F T 

STATION I D : 4 ] j 5 5 0 0 - 7 l 6 T ' < 0 r , I A T . L 0 " r , , SF i , ; ^ 1 3 5 5 ^ O t ' 7 ] 63 f i (̂ '̂  
DATF OF C O L L E C T I O N : •^FG]^ 'n)r)?S' tNr^__ J 2 M F _ _ ] 7 0 O 

CALCIUM DISS 
M A G M E S I U M 015"= 

POTASSIl!'-* DIS<^ 
SODIUM n i S S 

C AT i n \ - c 

C-'G/L) 
200 

6° 
= . r 

3 5 ^ , 

TOT A! 

(̂ 'E»Vl ) 
9. 9 SO r.HLORlDr DISS 
5 . = 7 6 C U L F A T " ^ r^^ISS 
0 . 12« ^ ' ITP DTS N02 + N: 

} S , ? ? S Af-K. 

:-] . u n a 

A N ! I 0 N C 

C - ' G / L ) 
S 7 0 
] 4 0 

n . ^ 1 

315 

T O T A L 

C ' E ' ^ / l ) 
P 4 . ' ^ ^ ^ 

2 . ^ T ^ 

n , A f M 

33. ^g3 -2)!^^^ 
1 

.-jr. ^^D 



r.E--;M (If- I r i L ^ I • " - Y 

C ^ ^ T ' - A L I. 6 - f ' - i : T ( y - - ' > / - T . / T i . t - - - . ( . ] : 

i 
A T - - f i ' i n l l v t a \ y ^ T ^ 

L ' ' i - _ j r r- ^ r s o i M c i . - r . ) ' - n - - l o * . ? -

S A " M D L E " L O C A T I O N : XU'i^'^c - F L L :^T;<-ib- F T - • 
STATION I D : 4 ] 37050 t '7T i ' ^« :n r i I / T . L f ' l G . >F ... : u l 3 7 n s OS'TJ^S': Oi' 
PATF OF C O L L E C T I O N : - - ' ^ r , T ' — - r > i r . ; o f n . . 7 1 - . - — ] p « ^ , i 
STATE C^DE: l o C O L ' ^ T V C C D E : r - ^ p - ^ o ^ h r i ] ' " - -T- t f : T C A T I ^ . N : ^ C L I ^ O ^ I . T G 

DATA TYPE: 2 Sou-fCs^t r . . - , ) ! -n . ^ . T ^ . : r - '^LD'-TC u - 'TT : 
rO f ^ 'ENTc : Uf^'] : > ' . ' - - - : 

K-n H?t; ODPP I F T A L L " " " r;'^-^ e {'•. ; i_ ^ / i ' • T^ r ; r 

^m TOT Ftb. cAcod meA 4JO , , . 
A L K TOT L A - . C i C - • ' - / L ? 7 ; ; ' I T - T . x . r * c T - : - - T . / L 

A L U ' - I N U ' ' ' D I S C H L ^ E "; H - ' - Y L • ' I " " " - " ^ T C C . - , ^ ^C -. - r . / j _ 

A N A l Y Z I V G S ' - ' C K C y - ^ O l i • T f - • " T ^ < : -. ̂ _ + , • ; • • , _ . - . - . / L 

A ^ ' C F ' > I C O I S S O t . V ' F r ' ^ ' ^ / L > - , ' H - - I C C i ' . . - .̂  t iv ' T . / L 

" " i P T : * - * P I S S O i _ \ / £ n " ' • ^ . /L l ' ' ' f ' ' - ' I f - "^I c - T / L v i - ' " '.«- »" • r . / L 

P F P V L L I U ' - ' " D I S S O L V E " ' ' " - / I < • 1 " ^ - . • • ' ' ! - ' • - : - ' ^ • • - ' ^ ^ S / L 

a !1 l -0^ • ' " • T S S I ' L V ^ L ) < T . / \ _ - - • ' • ] T , 1 - i -y t ' ^ • • ' )> • ' - / L 

p ^ C - - I D c • • ^ - T - i - i - i - T - I " - . • T =: - , " 1 ^ .'•= •••'•'' '• ' • . / L 

C A O ^ ^ I " * - ' ^ * I S S ' 1 I v F i ^ • • ' • /L '- ' > Y - - T ^ ^ . ) l \ , ^ : ; ' - / L 

C A L C I I . ' * ' ' • ' I S S ' ^ - ' L - 1 ^ _ - l . - i 

C A P - O N n J C ^ - ' ^ A ^ I C •••••,/L •< '- ^ - ' '- • 

C M L r P T f , r D I * : s ' • ' - / ' . '•'•••• - - " ^ "• ^ - _ ,~- r~ ' : , c - ' T . / L 

O t - P r ) ! . ' I L ' ' - ' 0 1 S ' ^ ' ^ L v/f-~ ' ' i - z i ~ f - - ^ ' ~ . " ' ' T S i ' ^ T - ' " : - r - ' M . ' - r - Z L 

r o > = ' ' L T ' ^ I S S i " ' L " ' - ' - • i ' ( - ^ i - - - . T c c •.. M t c ' T . / L 
r o D o f : ^ •" I S S O l ^ ' f ^ ' • 'C zi ;- - ••! ~ i i L , , ' \ , t n / i 

O F P T - ' ^ - - i - L I . I ^ ' r 7 . - ~ , ' . - - . - - T^ . - j - y , . , ( , , \ , ) 

F i ij'^'-u y - r n ] c c - ' i • , - - - '̂  - r • j ^ r - i r c . iv ». ̂  / L 

M . - i - ' - v i - c c f J l f . * - ' - '^ / I " ! - " ; - - • ̂  ' • - ' ~ i S T r - i . / > r T 

- d P - l . t <ic T i ' T . ' i ' - ^ T i . ' - ' . - - ^ 1 - " I S 1 - o r ' • ' ; / L 

j ^ O ' •". J c c p L V - r i • • • ' ' • _ ' • - ' • , ^ - -

L E A P i - T c C D u V c ^ <r , / { 1 1 •^^ i - T i " . j i s ^ n i , »-F| i P ' ^ / L 

K ' ^ i r - ' E S I ' ' • • ' ^ ! S ^ •' '-/L T <• ' '^11 * ' " ' • '^^ SSOL^ 'E*" " t " ' " - . /L 
^ ' . ^ ^ • ' ;A '=Fc= • l ' ^ ^ i . l \ ' ' . ' ' ' M'-/•_ •^ ' - • ' i . - 1 ' . < iT>j£ !• G / L 
^1CC•^W'^'Y J I ' ^ - ^ T ' I V ' * - r ! i ^ / i < ' , j . • . • > . ! . . : ; _ , f F - > T 

v t - T . - i ^ c f - I S S C * - ' - " - ' - * T •• •• - . - . •• - • . . C j £ : - . ( f F i r , 

K' ">l v _ j T K t II.- ; . T c . - r i ! • - - '•• / . ' ' . " " : L l i- ' ^ f- I •'.^-

t - t j r . F L i^ I c^, ,<• . . • - • ' / i I - T T "• • .12 c c G i \ / i - - - " V L 

K'"l T -̂ ." T = . . r ' ij c • , / t , 1 M r •• "i - j :3 -, • • ' • - / L 

• i j T - " T C \ , > - . ^ c • ' - / ; _ • - . ) ' T - - T - ' " ( D ; - . ' - . D 
77 • ( '-.t c ; c ; . j i _ v r ' , , f . / L 

•? T •; K T ; ,.' • - • • • T -

r ^ 

- i l 

r, 

0 . 

0 . 
0 , 

0 . 

0 . 
f l , 

0 , 

r . 
7 . 

7 . 

f . 
r i , 

i . , 

'. 
- 1 . 
^ • ^ 

u , 

- r 

• ^ . 

<\ 
1 -

* . • - . .'^ 

- u 

^ \ 
\ ' -
1 1 

1 

- 1 
C *" 

; - < ' -

1; r 

n. 
i . " 

1 -

0 1 ^ 

• ^ - i 

•ao 

C T 

0*^ 

0~' 
7 -

0 ^ 

i 

(-
f ' -

1 -

c 

7 

• ^ , ^ 

^ ' 

^ 

1 



• * Tc^< f i i ' i i JT Y -. ftl v c j c G *)•• T ' :' 'Jt^-
L " - I ^ ' * 3 0 h r > 4 t - c r ; , i » - ' ' = ] ^ ' ^ £ -

SAMPLE L O C A T T ^ ^ v : OU 'C-c . i . - | _ | •??.- b ^ FT 
S T A T I O N I D : <»1 .<70- r ' ' - ^7 i h-s50r i I AT . L ' ^ ' ' ' " - . S E L J , : u l 37 0^: n t . 7 ] ' S t ; c n o 
OATE OF CCLL'^ '^T TC;i\ : - c r . T ' v - - ^ o i n ? v *-^•^.— 7 1 - . - . i r . - ) p s o 

C A L C I U M D I S S 
M A G M E S I I "^' D I c c 

P O T A S S I U ' - ^ D i c e 

SOOTUM n i s S 

c 

; 
^ 

uTinr c 

(^'r,/L) 
L . ] {\ 

I'.p 
^ . -

4 . ^ » 

(MC-;.'/L ) 
2 0 . s S c r - i L v * - I ^ F L ^ l s c 

> i , ^ ? * - c i i |_Pi.Ts- " ' j c s 
L-: TOT I A - . 

' I T - -JTC ' . u ? * ' 
0 . 1 ? c 

r-O. Ml '̂  

f.\ TON;f 

( M r , / | ) 

•?00 
l i n n 

3 7 0 
0 , 1 -• 

( " F - ^ / l ) 

? ? , w r : . 
7.?:^- ' 
0 , ' 1 1 -

T > T .̂  I / -?n TOTAL ^ 7 . , 

w r i ppF • T : i j F F F C F - . C " = 1 , ^ -



UNITFD STATE': DEPARTf-'FNT OF THF INTFPJOP 
GFOLOGICAL' SU^^VEY 

CENTPAL L A O O P A T O R Y ATLANTA, GFORGIA 

WATER Ol iAL ITY ANALYSIS 
L f i B - I O * 3 0 6 0 3 2 RECORD-* 16422 

SAMPLE LOCATION: DUNFS WELL 239 65 FT 
STATION ID: 413634087165300 LAT.LONG.SEQ.: 413634 0871653 00 
DATE OF COLLECTION: BFGIN--801029 END— TIME —1450 
STATE CODE: 1« COUNTY CODE: 089 PROJECT IDENTIFICATION: 44180'=>000 
DATA TYPE: 
COMMENTS: 

H?S ODOR 

2 SOURCE: GROUND i-'ATEP 
UNlCUE-i^: 

PRESENT FLD ALK 36? MG/L 

GEOL̂ ir̂ iC UNIT: 

TI CAP 

AL»l TOT PU>. CAC03 
ALK TOT LAB, CACC3 
ALUMINUM DISSOLVED 
A^^^AtXZlN^G AGENCY 
.A^vcFNIC DISSOLVED 
BARIUM DISSOLVED 
BERYLLIUM DISSOLVED 
BOPON DTSSOLVFD 
B P O M I D E 
CADMIUM DISSOLVED 
CALCIUM DISS 
CAPt-ON DIS OPGANIC. 
CHLORIDE DISS 
CHROMIUM DISSOLVED ' 
COBALT DISSOLVED 
COPPER DISSOLVED 
DEPTH OF WELL IN FT. 
FLUD^^IDE DISS 
H A R O K £ S C N O N C A R B 
'-'AC-.NESS TOTAL 
I-̂ Ô ^ DISSOLVED 
LEAD DICSOLVED 
MAGNESIUM DISS 
MANr-ANESE DISSOLVED 
MEPrURY DISSOLVED 
M E T ? L S ' niSS CHE-EXT 
MOLv^DEKUM DISSOLVED 
NICKEL DISSOL^'ED 
NITP DIS N02 AS , N 
M T P Die N03 AS N 

{*^C/L 
MG/L 
liG/L 

UG/L 
UG/L 
UG/L 
UG/L 
MG/L 
11/^ «1 

UG/L 
MG/L 
MG/L 
N'G/L 
UG/L 
UG/L 
UG/L 

MG/L 
MG/L 
MG/L 
UG/L 
UG/L 
MG/L 
UG/L 
UG/L < 

UG/L 
UG/L 
MG/L 
MG/L 

342. 
2O0 

0 
80010 

~ ~ ^ 
100 

0 
120 

0. 
3 

Pi 
7. 
10 
10 
10 
2 

("S, 
0. 
0 

?P0 
sioo 

10 
1 ** 
•=^0 
0. 
0 
0 
1 
0. 
0. 

CONTINUED 

NITR DIS N02+N03 -N 
NITR DISS NH4 AS N 
NITR DIS*=: NH4 + 0PG-N 

»-5T5 f̂ ijjp QJ55 ORG AS N 

3 

7 

0 
0 

1 

01 
00 

ON 

NITR DISSOLVED AS N 
NITR. DIS NH4 AS .NH4 
NITR. DIS N02 AS N02 
NITR. DIS N03 AS N03 
OXYGEN DISSOLVED 
PH FIELD 
PH LAP 
PHOS DTS ORTHO AS P 
PHOS.OIS ORTHO -P04 
POTASSIUM DISS 
POTASSIUM 40.D.PCI/L 
REDOX POTENTIAL (MV) 
PESIDUE DIS CALC SUM 
PESIDUF DIS TON/AFT 
PESIDU"^ DIS 1«0C 
CAR 
CFLENRIM DISSOLVED 
SILICA DISSOLVED 
SODIUM DISS 
SODIUM PERCENT 
SP. CONDUCTANCE FLD 
SP. CONDUCTANCE LAS 
STRONTIUM D.IS':OLVED 
SULFflTF DISS 
WATER TEMp. (DFG C) 
ZINC DISSOLVED 

NEXT PAGF 

MG/L 
MG/L 
MG/L 
MG/L 
MG/L 
MG/L 
MO/L 
MG/L ( 
MG/L 

MG/L 
MG/L 
MG/L 

MG/L 

MO/L 

UG/L 
MG/L 
MG/L 

UG/L 
MG/L 

UG/L. 

O.OI 
r^i.f 
I . ^ 
0.00 
1.4 
1.9 
0.n3 
0.00 

-" . • • C / ^ 

7,0 
7.3 
0.0ft 
o.?5 
1.4 
1.0 

12^ 
32P 

0 ,cu 
391̂  

0.? 
0 

2e 
6.^ 

s 
6 31̂  
6 07 
1^0 

^.1 

20 

WATER QUALITY ALERl" 
, CIRCLED ELEMENTS 

EXCEEDS LIMITS 



WATFR OliALITY A^ALYF.IC CONTINUED 
LAB ID » 30b03? PECOPP « 164?? 

SAMPLE LOCATION: DUNES WELL 239 65 FT 
STATION ID: 4)3634087165300 LAT.LONG.SFO, 
DATE OF COLLECTION: BEGIN--P01029 END— 

413634 0f^71653 00 
T1ME--1450 

CALCIUM DISS 
MAGNESIUM DISS 
POTASSIUM DISS 
SODIUM DISS 

CATIOMS 

(MG/L) 
81 
18 
1.4 
6.3 

(MFQ/L) 
4.042 
1.4ftl 
0.0 3^ 
0.274 

TOTAL 5.h3? 

CHLOPIDE DISS 
•SULFATE DISS 
ALK TOT LAB, 
NITR DIS N02*N 

ANIONS 

(MG/L) 
10 
3.1 

290 
0.01 

(MEO/L) 
0,2P2 
0,0A5 

5.-70Z. 
0.00] 

TOTAL 6.14? 

PERCENT DIFFERENCE = -2.5^ 



.. •' ", UNITED STATES DFPARTMFNT OF THE INTEPIOP 
GEOLOGICAL SUPVEY 

CENTRAL LABORATORY ATLANTA, GEORGIA 

WATER DUALITY ANALYSIS 
LAB-ID * 129059 RECORD-* 90619 

SAMPLE LOCATION: DUNES WELL 239 65 FT 
STATION ID: 413634087165300 LAT.LONG.SEO.: 413634 0871653 00 
DATE OF COLLECTION: BEGIN--800429 END-- TIME--1330 
STATE CODE: 18 COUNTY CODE: 089 PROJECT IDENTIFICATION: 441806000 
DATA TYPE: 2 SOURCE: GROUND WATER GEOLOGIC UNIT: 
COMMENTS: UNIQUE-*: 

DUNES WELL 239 65 FT 4-29-80 TI WL FLD ALK 318 MG/L H2S ODOR NOTED 
YELLOW TINT TO PUMPED H20 FINE SAND RETAINED ON .45M FILTERS 

AIR TEMP (DEG C) 
ALK,T0T(CAC03) 
ALUMINUM DISSOLVED 
ANALYZING AGENCY 
ARSENIC DISSOLVED 
BARIUM DISSOLVED . 
BERYLLIUM DISSOLVED 
BORON DISSOLVED 
BROMIDE 
CADMIUM DISSOLVED 
CALCIUM DISS: 
CARBON DIS ORGANIC 
CHLORIDE DISS 
CHROMIUM DISSOLVED 
COBALT DISSOLVED 
COPPER DISSOLVED 
DEPTH OF WELL IN FT. 
DEPTH(FT.FR,SURFACE) 
DPTH eOT. OF SAM.FT. 
FLUORIDE DISS 
HAPDNESS NONCARB 
HARDNESS TOTAL 
IRON DISSOLVED 
LEAD DISSOLVED 
MAGNESIUM DISS 
MANGANESE DISSOLVED 
MFPCURY DISSOLVED 
MOLYBDENUM DISSOLVED 
NICKEL DISSOLVED 
NITR DI*: N02 AS N 

MG/L 
UG/L 

UG/L 
UG/L 
UG/L 
UG/L 
MG/L 
UG/L 
MG/L 
MG/L 
MG/L 
UG/L 
UG/L 
UG/L 

MG/L 
MG/L 
MG/L 
UG/L 
UG/L 
MG/L 
UG/L 
UG/L 
UG/L 
UG/L 
MG/L 

9.5 
310 
10 

80010 
28 
100 
0 

150 
0.2 
0 

95 
7.6 
11 
10 
0 
2 

65.0 
30.0 
30 
0 
14 

320 
2300 

1 
21 
370 

0 
0 
3 
0 

0 
1 

1 

01 

NITR DIS N03 AS N MG/L 0.02 
NITR DIS N02+N03 -N MG/L 0,03 
NITR DISS NH4 AS N MG/L 0.91 
NITR DISS NH4+0R6-N MG/L 1.3 
NITR DISS ORG AS N MG/L 0.39 
NITR DISSOLVED AS N MG/L 1.3 
NITR. DIS NH4 AS NH4 MG/L 1.2 
NITR. DIS N02 AS N02 MG/L 0.03 
NITR. DIS N03 AS N03 MG/L < 0.09 
OXYGEN DISSOLVED MG/L 0.1 
PH FIELD 6.7 
PH LAB 8.? 
PHOS DIS ORTHO AS P MG/L 0.00 
PHOS.DIS ORTHO -P04 MG/L 0.00 
POTASSIUM DISS MG/L 1.7 
POTASSIUM 40.D.PCI/L 1.3 
REDOX POTENTIAL (MV) 145 
RESIDUE DIS CALC SUM MG/L 346 
RESIDUE DIS TON/AFT 0.45 
PESIDUF DIS IROC MG/L 329 
SAR . 0 
SELENIUM DISSOLVED UG/L 0 
SILICA DISSOLVED MG/L 21 
SODIUM DISS MG/L 5 
SODIUM PERCENT 4 
SP. CONDUCTANCE FLD 724 
SP. CONDUCTANCE LAB 504 
STRONTIUM DISSOLVED UG/L 130 
SULFATE DISS MG/L 1 
WATER TEMP (DEG C) 11 
ZINC DISSOLVED UG/L ~ 50 

1 

CONTINUf^D ON NEXT PAGE 



WATER DUALITY ANALYSIS CONTINUED 
LAB ID * 1 2 9 0 5 9 RECORD P 9 0 6 1 9 

SAMPLE L O C A T I O N : DUNES WELL 239 65 FT 
STATION I D : 4 1 3 6 3 4 0 8 7 1 6 5 3 0 0 LAT .LONG.SEO. 
DATE OF COLLECTION: B E G I N - - 8 0 0 4 2 9 END— 

4 1 3 6 3 4 0 8 7 1 6 5 3 00 
T I M E — 1 3 3 0 

CALCIUM DISS 
MAGNESIUM DISS 
POTASSIUM DISS 
SODIUM DISS 

CATIONS 

(MG/L) 
95 
21 

1 .7 
5 . 6 

(MEO/L) 
4 . 7 4 1 
1 . 7 2 7 
0 . 0 4 3 
0 . 2 4 4 

•/ •- f-

CHLORIDE D ISS 
FLUORIDE D ISS 
SULFATE D ISS 
A L K , T 0 T ( C A C 0 3 ) 
NITR D I S N 0 2 f N 

ANIONS 

(MG/L) 
11 

0 . 1 
1 .2 

310 
0 . 0 3 

(MEO/L) 
0 . 3 1 0 
0 . 0 0 5 
0 . 0 2 5 
6 . 1 9 4 
0 . 0 0 2 

^li J _*-*_ 
TOTAL 6 . 7 5 5 TOTAL 6 , 5 3 6 

PERCENT DIFFERENCE = 1 . 6 4 



U' ITfD ^T-'TFS DFÎ •Â T•YF̂  T OF Tnr TIMTEPIOP 

r.^OLOr-IC^L cii'wVEY 
CF\!TCAL L A " 0 P A T 0 R Y ATLANTA. r-t̂ OPGlA 

i.'ATpc DUALITY ANALYSIC 
LAC-ID *̂  123115 PFCORD-* 8^95-^ 

^lAMPLE LOCATION: USGc DUNES WELL 237 45 FT 
STATIO^' ID: 4 ] 3550087 ] 63«00 L AT . LONG. Ŝ Ô. : 413550 0P71638 00 ..,.....•• ID: 4]3550087]63«00 ^. ^^ 
DATE OF COLLECTION: BEGIN--P00424_ E N D — i i ^ i — i J > ^ \ i 
STATE CODE: ]P COUNTY CODE: 0^9 PROJECT IDENTIFICATION: 441806000 
DATA TYPE: 2 SOURCE: GC^OUMD WATER GEOLOGIC UNIT: 
COMK'ENTc: UNICUF-*: 

DliKiFc WELL ?37 45 FT n.:,-?A-PO C A S PD FLO AL< 267 MG/L FJANT h2S ODOR 
MANY nuBBLFC IK. SAMPLING LINE 

A]P TEMP (DFG C) 
AL'<'.T0T(CACO3) 
ANALYZING A G E M C Y 

COPON DTSSCLV^D 
CALCIUM DISS 
CAP:;0N DIS O P G A N J C ; 

G-iLnSTOt.- DISS 
HEPTH 0^ WELL IN FT. 
OEPTH(FT.F^.SURFACE) 
DDTh ROT. OF CA'^'.FT. 

FLUPPIDF DISS 
HA^n^'Ecs NONCc^^^ 
HADn,\-rcc TOTAI,. ' 

l^n-.- DIcSCLVt-'^ 
M A G ̂  ̂  SI U "̂̂  !' I S c 
M A N G A N E C F •D! t-CJL v--r.-
NT TO, Niu^ IS - r-M ij T C 

NITc. fjr? AS ^0? DI^ 
NIT=. Mr 3 tS ^'G3 "".le 
NITPOC-t*- DIS ^RG ;:S'̂ ' 
NITEOGE" DISS AS N 
NITPOGEv DISS '̂ .JD 

••'G/L 

UG/L 
MG/L 
K:r-,/L : 
' • ' G / L 

• • •G/L 
vr , /L 
M r , / L 

" r - z l 
•-'G/L 
11S / L 
'.'.',/L 
' •G/L 
^•'G/L 
f.-G/L 
v%/L 
v r - / L 

3 . 0 
PRO 

.-.0010 
poo 
? 4 0 

2 . S 
710 

4 5 . 0 

^ S . 0 
^ 1 . 0 

0 . 1 
f . '^Q 

P3C: 
i^700 

DO 
u 7 ( ; 

^ . ^ 
( 1 . 1 0 
r . ? 7 
I . p. 
3.*-
. 3 . 5 

NITPOGFN NH4 ASM niS Mr,/L ?.'̂  
NITPOGFN N02 ASN DIS M G / L 0.03 
NITPOGFN N03 A C M 01S MG/L O.OA 
N02-^N03 AS N DISS MG/L 0.09 
OXYGEN DISSOLVED MG/L 0.?-
PH FIELD 6."̂  
PH LAB 7.? 
P̂ .̂O^ OPTHO 01^ AS P MG/L 0.00 
PHCSPHAT'^ DIS OPTHO MG/L O.OO 
POTASSTUM DI«:'=: 'iG/L '^.? 
P O T A S S I U M 4 0 .ri.oGi/!_ u ,n 
orriox POTLNTTAL (MV) 155 
PESIDUF DIS CALC SUM MC/L I6i-)f̂  
'̂F'̂ TDUF DIS Tr.K/AFT "̂ .oq 
u-FcimiF OIS l-or KTVL 4330 
-AR 3.6 
STLTCA '̂.T SS(.iL\-'f D MG/L IP 
SnPlUM "^TSS K-G/L ?-)0 
<on]i".' or̂ Gf̂ '̂ 'T ;̂ 7 
CD. CO' r.MCTivCF FLD 3300 
CP. rO'-irMiCT ANCf̂  LA= 3^30 

Mr,/L 170 
13.? 

S'lL .TF cc 
,TE'-' TF'-'R (DFT-. C) 

C-^T J.̂ - A N I O N S 

CALCIUM DIS^ 
MAGKES]!!*.' .Jlsc 
POTASc.j(iy. nice 
SODI UM "̂  1 SS 

('•"-VL) 
r ' u r . . 

- 0 
• ' . ' ' . ? • 

^^Sn ^ • 

. . ( • • ' { • ' . / I . ) 

1 1 . ^ 7 ^ 
6 . n r l 
0 . 1 3 ^ 

. l 0 . r 7 S 

C-iLOPTHr DISC 
FLUOPlDi^ DISS 
SULFAT^^ DISS 
AL'<-.TOT (rAC03) 
'..'0?*"-iO'' iS N D 

(M.G/L) 
710 

0.1 
170 
?^0 

O.nQ 

TOTAL ?'•:'.^*^7 TOTAL 

(f.'-Fn/i ) 
20.0?q-
0.0 0 = 
3.5''9 
S . c c c 
0.0 r. <̂  

~2P.175 

prû -=-N;'T DIFfFPFMCF = 0.-̂ 7 



UNITED STATES DEPARTMENT OF THE INTERIOR 
GEOLOGICAL SURVEY 

CENTRAL LABORATORY ATLANTA, GEORGIA 

WATER QUALITY ANALYSIS 
LAB-ID # 129060 RECORD-* 90622 

SAMPLE LOCATION: DUNES WELL 238 65 FT 
STATION ID: 413705087165500 LAT.LONG.SEQ.: 413705 0871655 00 
DATE OF COLLECTION: BEGIN--800429 END— TIME--1115 
STATE CODE: IP COUNTY CODE: 0S9 PROJECT IDENTIFICATION: 441806000 
DATA TYPE: 2 SOURCE: GROUND WATER GEOLOGIC UNIT: 
COMMENTS: UNIOUE-#: 

DUNES WELL 238 65 FT 4-29-80 TI WL FLO ALK 383 MG/L H2S ODOR PRESENT 
YELLOW TINT TO PUMPED WATER METALLIC ODOR DK GREY MATL RETAINED ON 

AIR TEMP (DEG C) 
ALK,T0T(CAC03) 
ALUMINUM DISSOLVED 
ANALYZING AGENCY 
ARSENIC DISSOLVED 
B'ARIUM DISSOLVED 
BERYLLIUM DISSOLVED 
BORON DISSOLVED 
BROMIDE 
CADMIUM DISSOLVED 
CALCIUM DISS 
CARBON DIS ORGANIC 
CHLORIDE DISS 
CHROMIUM DISSOLVED 
COBALT DISSOLVED 
COPPER DISSOLVED 
DEPTH OF WELL IN FT. 
DEPTH(FT.FR.SURFACE) 
DPTH BOT. OF SAM.FT. 
FLUORIDE DISS 
HARDNESS NONCARB 
HARDNESS TOTAL 
IRON DISSOLVED 
LEAD DISSOLVED 
MAGNESIUM, DISS 
MANGANESE DISSOLVED 
MERCURY DISSOLVED 
MOLYBDENUM DISSOLVED 
NICKEL DISSOLVED 
NITR DIS N02 AS N 

MG/L 
UG/L 

UG/L 
UG/L 
UG/L 
UG/L 
MG/L 
UG/L 
MG/L 
MG/L 
MG/L 
UG/L 
UG/L 
UG/L 

MG/L 
MG/L 
MG/L 
UG/L 
UG/L 
MG/L 
UG/L 
UG/L 
UG/L 
UG/L 
MG/L 

6. 
290 
10 

80010 
12 
10 
10 

270 
0. 
0 

370 
13 

610 
20 
0 
1 

65. 
30. 
30. 
0. 

1000 
1300 
560 

0 
100 
360 

0. 
0 
8 
0. 

,9 

,2 

0 
0 
0 
1 

1 

02 

NITR DIS N03 AS N 
NITR DIS N02+N03 -N 
NITR DISS NH4 AS N 
NITR DISS NH4*0RG-N 
NITR DISS ORG AS 'N 
NITR DISSOLVED AS N 
NITR. DIS NH4 AS NH4 
NITR. DIS N02 AS N02 
NITR. DIS N03 AS N03 
OXYGEN DISSOLVED 
PH FIELD 
PH LAB 
PHOS DIS ORTHO AS P 
PHOS.DIS ORTHO -P04 
POTASSIUM DISS 
POTASSIUM 40,0.PCI/L 
REDOX POTENTIAL (MV) 
PESIDUE DIS CALC SUM 
RESIDUE DIS TON/AFT 
RESIDUE DIS 180C 
SAR 
SELENIUM DISSOLVED 
SILICA DISSOLVED 
SODIUM DISS 
SODIUM PERCENT 
SP. CONDUCTANCE FLD 
SP. CONDUCTANCE LAB 
STRONTIUM DISSOLVED 
SULFATE DISS 
WATER TEMP (DEG C) 
ZINC DISSOLVED 

MG/L 
MG/L 
MG/L 
MG/L 
MG/L 
MG/L 
MG/L 
MG/L 
MG/L < 
MG/L 

MG/L 
MG/L 
MG/L 

MG/L 

MG/L 

UG/L 
MG/L 
MG/L 

UG/L 
MG/L 

UG/L 

0.02 
0.04 
2.3 
2.7 
0.40 
2.7 
3.0 
0.07 
0.09 
0.3 
7.2 
7.8 
0.00 
0.00 
4.8 
3.6 
76.0 

2600 
3.77 

2770 
4.9 
0 
17 

410 
40 

5290 
3860 
1300 
910 
11.6 

220 

CONTINUED ON NEXT PAGE 



WATER DUALITY ANALYSIS CONTINUED 
LAB 10 « 12906-0 RECORD « 90622 

SAMPLE LOCATION: DUNES WELL 238 65 FT 
STATION ID: 413705087165500 LAT.LONG.SEQ. 
DATE OF COLLECTION: BEGIN--800429 END--

413705 0871655 00 
TIME —1115 

CATIONS ANIONS 

CALCIUM DISS 
MAGNESIUM DISS 
POTASSIUM DISS 
SODIUM DISS 

(MG/L) 
370 
100 
4.8 

410 

(MEQ/L) 
18.463 
8.226 
0.123 

CHLORIDE DISS 
FLUORIDE DISS 
SULFATE DISS 

TOTAL 

17.835 ALK»T0T(CAC03) 
NITR DIS N02*N 

44,647 

(MG/L> 
610 
0.1 

910 
290 
0.04 

TOTAL 

(MEQ/L) 
17, 

0 
18. 

5, 
p. 

»• . 
" 4 1 . 

.208 

.005 

.946 

.794 
,003 
• »_ 
'957 

PERCENT DIFFERENCE = 3.11 



MAR 2 1 1984 
Mr. A. A. Spinola 
Senior Environmental Engineer 
Environmental Affairs 
U.S. Steel Corporation 
125 Jamison Lane 
Monroeville, PA 15146 

Dear Mr. Spinola: 

Re: U.S. Steel Corporation, Gary Works 
Groundwater Monitoring 
EPA ID No. IND 005444062 

As per our conference call on March 6, 1984, the Division of 
Land Pollution Control understands that your consultant, Michael 
Baker, Jr., Inc., will undertake a study designed to determine the 
groundwater flow gradient at the facility. The study will involve 
installation of additional monitoring points to obtain water levels to 
determine if a valid upgradient - downgradient relationship exists. The 
study could result in a revision of the RCRA monitoring program for the 
facility. If an alternate groundwater monitoring system is proposed, 
the guidelines under Subpart F, 265.90(d)(1-5) (320 lAC 4-6) will be 
applicable for your situation. 

If you have any questions regarding this correspondence, 
please contact Mr. Robert Downey of this office at AC 317/633-8476. 

Very truly yours, 

Karyl K, Schmidt, Chief 
Geology/Chemistry Support Section 
Technical Support Branch 
Division of Land Pollution Control 

RAD/jb 

- J - U ^ ^ ^ L / ^ 2 ^ ^ ( J ^ 



APPENDIX B 

RESULTS OF STUDENT'S T-TEST 

FOR APRIL, 1983 SAMPLING 



SUMMARY REPORT - SAMPLING ROUND (SR-2) 

TABULATION <?F RESULTS BY FACILITY, SITE, 
AND SAMPLING POINT FOR SAMPLING ROUND 

REPORT DATE: 29 NOV 83 

CLIENT: U.S. STEEL CORPORATION 
FACILITY: GARY WORKS LOCATION 
SITE: HWT-2 
SAMPLING ROUND: 03 YEAR: 83 PURPOSE 

GARY, INDIANA 

ANNUAL 

HWT2-02 HWT2-03 HWT2-0'* 
(DWGD) (DWGD) (DWGD) 

{ + ) ( + ) ( + ) 

» * 

HWT2-05 HWT2-06, 07 
(DWGD) (DWGD) (DWGD) 

(+) (+) (+) 

HWT-2 

«W*4»<»»M#ttW<»*##»<f 

HWT-2 

* 
* 

I 1 
(+)HWT2-01 

(UPGD) 
• I I NORTH 

HWT-14 I 
I 

PARAMETER 
CHLORIDE 
IRON 
MANGANESE 
HIIKNOLS 
SODIUM 
SULFATE 
PH 
PH 
PH 
PH 
SPECIFIC CONDUCTANCE 
SPECIFIC CONDUCTANCE 
SPECIFIC CONDUCTANCE 
SPECIFIC CONDUCTANCE 
TOTAL ORGANIC CARBON 
TOTAL ORGANIC CARBON 
TOTAL ORGANIC CARBON 
TOTAL ORGANIC CARBON 
TOTAL ORGANIC HALOGEN 
TOTAL ORGANIC HALOGEN 
TOTAL ORGANIC HALOGEN 
TOTAL ORGANIC HALOGEN 
GROUND WATER ELEVATION 

UNIT 
MG/L 
MG/L 
MG/L 
MG/L 
MG/L 
MG/L 
SU 
SU 
SU 
SU 
UMHOS/CM 
UMHOS/CM 
UMHOS/CM 
UMHOS/CM 
MG/L 
MG/L 
MG/L 
MG/L 
UG/L 
UG/L 
UG/L 
UG/L 
FT WO 

REGULATORY 
LEVEL 

HWT2-06 
DOWNGRADIENT 

1 0 / 2 5 / 8 3 
/::::?=8-3i307 

C?hQOj. 

,>fL0^7.3 

l^},.-92 

SAMPLING POINT, 
HWT2-07 

DOWNGRADIENT 
1 0 / 2 6 / 8 3 

;;.—=:̂ B-3,1313 
VL6p0. 

LTO.Ol 
O J l ^ 

< ' 0 ^ ^ 3 * 

/ 9 . 1 
, 9 . 1 

0920. 
5950. 
5960. 
5950. 
6.5 
7. 
6.9 

SAMPLE 
GARY WORKS 
NO. 

* HWT-2 

61. 
56, 
62. 
7.18 



LOG OF PLANT NO. 400 BORING AT WEST END OF 8 4 " HOT STRIP MILL 

\ \ 

% 

.'i:-;.'.''V.''l 

111 

r ' t ••• 

S3 ̂ -' 

It * 

s 

afS 
I 

»i 

ni i i ; . ' . I 

MOW 

JBtart o£ 
.borin^i^v; •;...• 
hau to reolbcat^ 
|;jole bcpaus > 
isXac; poured 
oyer or io inp l , 
hole . 

Lost ST 
* 7 0 ' . 

i o s t oT 

X03,, 

vV9i.: 

105,2 22.5 

l i l 

J 22 

S-i? 

•6 

,6 
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